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Floristic research on the island of Bi{evo was carried out during the spring of 2000 and
2001. A total of 32 taxa of vascular plants were recorded for the first time. Among them,
23 taxa are autochthonous and 9 are cultivated or formerly cultivated. The island is new
locality for orchids Ophrys tommasinii Vis. and Ophrys x lyrata H. Fleischm. This paper
also confirms the existence of the neglected species Reichardia intermedia (Sch.Bip.)
Cout. and until now doubtful species Euphorbia terracina L. in the Croatian flora. On the
basis of our research and the floristic data published so far, flora of the island of Bi{evo
now consists of 421 plant taxa, which were recorded before the fire that occurred in Au-
gust of 2003, when 80% of the island was devastated.
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Introduction
The central Adriatic island of Bi{evo (MTB 3062/1) covers an area of 5.8 km2 and be-
longs to the Vis archipelago (Fig. 1). The island is mostly made of limestone, but alluvial
sands are found on the central and northern part of the island (MAMU@I] pers. comm.).
The island has a typical Mediterranean climate (BERTOVI] 1975). In the village of
Sarbunara there is a little climatological station that measures only rainfall data. According
to these measurements the average annual precipitation for the ten-year period (1991–
2001) is 545 mm. The highest amount of precipitation occurs in November and December,
and the lowest in June and July, when it might not rain at all. The climate of the island is
very dry and could be defined as semiarid (BOGDANOVI] and MITI] 2003), which in
phytogeographical terms means that the island of Bi{evo entirely belongs to the eumedi-
terranean vegetation zone of the class Quercetea ilicis Br.-Bl. 1947. The highest part of the
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island is Stra`benica at 240 m above sea level, thus the vertical stratification of vegetation
practically does not exist (PAVLETI] 1973).
Vegetation of the island consists mostly of garrigues (ass. Erico-Rosmarinetum H-i}
1958) and degraded forms of maquis (ass. Orno-Quercetum ilicis H-i} (1956) 1958)
(PAVLETI] 1973, 1975, 1985). The vegetation of rocks of Centaureo-Campanulion H-i}
1934 alliance with the association Phagnalo-Centaureetum ragusinae (Ht 1942) H-i} 1963
(PAVLETI] 1973), and the wall vegetation of Parietario-Galion murale Rivas-Martinez
1960 alliance with the association Asplenio-Umbilicetum horizontalis (H-i} 1963) Tri-
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Fig. 1. The position of investigated area.
najsti} 1994 are also very well developed (TRINAJSTI] 1994). The halophytic vegetation of
the Crithmo-Limonion Molinier 1934 alliance on coastal rocks is represented with the asso-
ciation Plantagini-Limonietum cancellati H-i} (1934) 1939 and with its subassociation
schoenetosum Pavleti} 1992 that was described on the island of Bi{evo for the first time
(PAVLETI] 1992). The coastal sand vegetation of the Ammophilion Br.-Bl. (1921) 1933 alli-
ance with the association Agropyretum mediterraneum (Kühnh.) Br.-Bl. 1933 is only
fragmentarily developed due to anthropogenic influence (PAVLETI] 1973). Xeric grassland
vegetation of the Cymbopogo-Brachypodion ramose H-i} (1956) 1958 alliance with the as-
sociation Thero-Brachypodietum adriaticum H-i} 1970 is developed on degraded agricul-
tural lands and grasslands around the vineyards (PAVLETI] 1973).
Floristic research of the island of Bi{evo has been carried out by several authors in the
past: VISIANI (1842–1852), SPREITZENHOFER (1876), GINZBERGER (1921), PAVLETI] (1972,
1973, 1974, 1975, 1983, 1985, 1989, 1992), TRINAJSTI] (1994) and BOGDANOVI] et al.
(2003). Our research took place before August of 2003, when a great fire devastated about
80% of the island’s vegetation.
Materials and methods
Fieldwork was carried out in the spring of 2000 and 2001. Taxa were determined using
the standard determination keys and iconographies (FIORI 1923–1929, 1933; TUTIN et al.
1964–1980; TRINAJSTI] 1975–1986; PIGNATTI 1982; DOMAC 1994; BURNIE 1995; DEL-
FORGE 1995, 2001; BLAMEY and GREY-WILSON 1998). The nomenclature has been adjusted
according to the Croatian Flora Checklist (NIKOLI] 1994, 1996, 1997, 2000a, 2000b), ex-
cept in the cases of family Orchidaceae that has been adjusted according to DELFORGE
(1995, 2001), then species Reichardia intermedia (Sch.Bip.) Cout. according to Flora
Europaea (SELL 1976) and Vicia lutea L. var. hirta Lois. according to HAYEK (1927). Plants
were collected and stored in the Herbarium of the Department of Botany, Faculty of Sci-
ence, University of Zagreb (ZA). Rare and endemic species were photographed.
Life forms are interpreted according to HORVAT (1949) and PIGNATTI (1982). The abbre-
viations of life forms are given in the first column of Tab. 1: Ch – Chamaephyta, G –
Geophyta, H – Hemicryptophyta, P – Phanerophyta and T – Therophyta.
Results
Prior to our research on the island of Bi{evo 389 plant taxa had been recorded. During
our fieldwork we confirmed 269 taxa and found 32 new taxa for the island’s flora. Together
with our research, flora of the island of Bi{evo now consists of 421 plant taxa in total. Un-
like prior researchers, in our list we have included species that escaped the area of cultiva-
tion and became a part of indigenous flora. Among newly found taxa, 23 are autochthonous
and 9 are formerly cultivated (Tab. 1).
Discussion
Apart from listed species, we have confirmed species Xantium spinosum L., Sagina
maritima G. Don and Carex illegitima Ces. that PAVLETI] (1973, 1974) did not record, but
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T Scandix pecten-veneris L.
Asteraceae
T Senecio bicolor (Willd.) Tod. subsp. cineraria (DC.) Châter *
Brassicaceae
H Lunaria annua L. *
Caryophyllaceae
T Petrorhagia velutina (Guss.) P.W. Ball et Heywood
Cichoriaceae
T Crepis sancta (L.) Babc.
T Reichardia intermedia (Sch.Bip.) Cout.
Fabaceae
T Astragalus boeticus L. *
H Astragalus monspessulanus L.
T Lathyrus cicera L.
T Pisum sativum L. *
T Vicia faba L. *
T V. hybrida L.
T V. lutea L.
T V. lutea L. var. hirta Lois.
T V. peregrina L.
Frankeniaceae
T Frankenia pulverulenta L.
Lamiaceae
T Ajuga chamaepitys (L.) Schreb.
Oxalidaceae
G Oxalis pes-caprae L.
Rosaceae
P Prunus avium L. *
P P. persica (L.) Batsch *
Rutaceae
Ch Ruta graveolens L.
Tetragoniaceae
T Tetragonia tetragonioides (Pallas) O. Kuntze *
Urticaceae
T Urtica urens L.
that had previously been found by GINZBERGER (1921). During our research we have also
recorded species Silene nocturna L. that was mentioned in PAVLETI] (1973), but not in
PAVLETI] (1974).
According to HR[AK (1997) the species Euphorbia terracina L. (Fig. 2) is considered
dubious for the Croatian flora despite the findings of GINZBERGER (1921) and PAVLETI]
(1973). In this paper we confirm the presence of E. terracina L. on the island of Bi{evo that
until now represents the only known locality in Croatia. The species was found in great
number in abandoned vineyards all around the island. For that reason, we suggest that dubi-
ous status of the species should be changed.
The island is new locality for orchids Ophrys tommasinii Vis. (Fig. 3) and Ophrys x
lyrata H. Fleischm (Fig. 4), that are very rare in the Croatian flora. On the island, both spe-
cies can be found within small populations on the edges of garrigues or maquis. According
to HAYEK (1933:380) and DE SOÓ (1980:346) O. tommasinii is distributed along the coasts
of Croatia and northwestern Greece. The orchid O. x lyrata is a hybrid between O.
bertolonii Moretti and O. incubacea Bianca. Although orchid O. bertolonii has not been
found on the island of Bi{evo, both parental orchids were found on the nearby island of Vis
(KRANJ^EV 2001). In Croatia this hybrid has been noted only few times: on the island of
Mali Lo{inj, as its locus classicus (FLEISCHMANN 1904), in the southernmost part of Istria,
near the town of Pula (PERKO 1998) and on Rt Kamenjak (BRANA pers. comm.) and now on
the island of Bi{evo. Outside Croatia the species has been recorded for South Italy (DEL
PRETE 1984) and Sicily (BARTOLO and PULVIRENTI 1997).
The species Ophrys bombyliflora Link is considered vulnerable (NIKOLI] and TOPI]
2004) while the species Cephalanthera longifolia (L.) Fritsch is protected by the Nature
Conservation Law (PEVALEK-KOZLINA 1994).





H Carex divulsa Stokes
Dioscoreaceae
G Tamus communis L.
Liliaceae
G Lilium candidum L. *
Orchidaceae
G Cephalanthera longifolia (L.) Fritsch
G Ophrys bombyliflora Link
G O. tommasinii Vis.
G O. x lyrata H. Fleischm.
(= O. bertolonii Moretti x O. incubacea Bianca)
Poaceae
H Ampelodesmos mauritanica (Poir.) T. Durand et Schinz
T Phalaris canariensis L.
Tab. 1. – continued
Along with the typical form of species Vicia lutea L. on the island we found individuals
with hairy stem and leaves. According to HAYEK (1927:797) this taxa is recognized as V.
lutea L. var. hirta Lois. In the Croatian Flora Checklist different varieties and forms are not
listed as separate taxa, but we would like to point out the presence of this variety in the Cro-
atian flora.
The presence of Frankenia pulverulenta L. and Ampelodesmos mauritanica (Poir.) T.
Durand et Schinz is significant because these species are very rare in the Croatian flora.
The species Frankenia pulverulenta L. has a small area of distribution, limited only to few
Dalmatian islands – Jabuka, Kamik (PAVLETI] 1983), Mljet (REGULA-BEVILACQUA and
ILIJANI] 1984), Brusnik (BOGDANOVI] and MITI] 2003) and now Bi{evo. The species
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Fig. 2. Euphorbia terracina L., abandoned vineyard in Sarbunara, island of Bi{evo, April 2001
(photo by: I. Dobrovi}).
Ampelodesmos mauritanica (Poir.) T. Durand et Schinz is a westmediterranean species
which findings on Balkan peninsula include only the island of Zakynthos in Greece, the is-
land of Lastovo (TRINAJSTI] 1969) and islet Sv. Jerolim in the southern part of Istria, where
its locality was devastated (FREYN 1877:464). This new locality on the island of Bi{evo
represents an important contribution for the chorology of the species. In the recent fire in
August of 2003, its habitat on the island was preserved. As the species is known to colonize
the areas affected by fire, we suppose that its population on the island will increase in the
near future.
The species Reichardia intermedia (Sch.Bip.) Cout. was omitted from the Croatian
Flora Checklist (REGULA-BEVILACQUA 2000), although it was previously recorded for the
islands of Vis (DOMAC 1955, 1955–1956, TRINAJSTI] 1999) and Molat (DOMAC 1963). The
island of Bi{evo is the third known locality of this species in Croatia. Therefore the species
should be included in the Croatian Flora Checklist.
After the fire in August of 2003 devastated about 80% of the island’s vegetation, the
data about the most recent island flora became particularly valuable. Since the small parts
of the island remained intact, we suppose that the colonization of devastated areas will be-
gin from these parts, as well as from the adjacent islands. Therefore, our research in the fu-
ture will be focused on the colonizing species and the successional stages of the vegetation,
based on these results as a »zero point« stage.
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Fig. 4. Ophrys x lyrata H. Fleischm., Donja Sar-
bunara, island of Bi{evo, April 2000
(photo by: I. Dobrovi}).
Fig. 3. Ophrys tommasinii Vis., Kvarnar, island
of Bi{evo, April 2001 (photo by: I. Do-
brovi}).
Acknowledgments
The authors would like to thank The Student Union of the University of Zagreb for
funding the research. We would also like to thank M. Sc. Antun Alegro and Prof. Jasenka
Topi} for their help with determination of some specimens of Poaceae family. We are also
grateful to Prof. Hannes Paulus from Zoologisches Institut der Universität Wien and Dr. Sc.
Radovan Kranj~ev for determination of some orchid species, and to our colleagues Ass.
Prof. Bo`ena Miti} and Ass. Prof. Toni Nikoli} for their critical and useful comments on
the manuscript.
References
BARTOLO, G., PULVIRENTI, S., 1997: Acheck-list of Sicilian orchids. Bocconea 5, 797–824.
BERTOVI], S., 1975: Prilog poznavanju odnosa klime i vegetacije u Hrvatskoj. Acta Biol. 7,
89–215.
BLAMEY, M., GREY-WILSON, C., 1998: Mediterranean wild flowers. Harper Collins Pub-
lisher, London.
BOGDANOVI], S., DOBROVI], I., OSTOJI], A., BOR[I], I., 2003: Oxalis pes-caprae L.
(Oxalidaceae) a new species in Croatian flora. Nat. Croat. 12, 31–37.
BOGDANOVI], S., MITI], B., 2003: The flora of the volcanic island of Brusnik (central
Dalmatia, Croatia). Acta Bot. Croat. 62, 103–113.
BURNIE, D., 1995: Wild flowers of the Mediterranean. Dorling Kindersley, London-New
York-Stuttgart.
DELFORGE, P., 1995: Orchids of Britain and Europe. Harper Collins Publishers, London.
DELFORGE, P., 2001: Guide des Orchidées d’Europe, d’Afrique du Nord et du Proche-Ori-
ent. Delachaux et Niestlé S.A., Paris.
DEL PRETE, C., 1984: The genus Ophrys L. (Orchidaceae) in Italy: Check-list of the spe-
cies, subspecies and hybrids. (Contributions to the knowledge of the Italian Orchi-
daceae XII). Webbia 37, 249–257.
DE SOÓ, R., 1980: Ophrys L. In: TUTIN, T. G., HEYWOOD, V. H., BURGES, N. A., MOORE, D.
M., VALENTINE, D. H., WALTERS, S. M., WEBB, D. A. (eds.), Flora Europaea 5,
344–349. Cambridge University Press, Cambridge.
DOMAC, R., 1955: Flora otoka Visa. Acta Pharm. Jugosl. 1, 3–42.
DOMAC, R., 1955–1956: Beiträge zur Flora Jugoslawiens. Phyton 6, 15–23.
DOMAC, R., 1963: Flora otoka Molata. Acta Bot. Croat. 22, 83–98.
DOMAC, R., 1994: Flora Hrvatske. Priru~nik za odre|ivanje bilja. [kolska knjiga, Zagreb.
FIORI, A., 1923–1929: Nuova flora analitica d´Italia. Firenze.
FIORI, A., 1933: Iconographia florae Italicae. Firenze.
FLEISCHMANN, H., 1904: Zur Orchideen-Flora Lussins. Verh. Zool. Bot. Ges. Wien 54,
474–475.
FREYN, J., 1877: Die Flora von Süd-Istrien. Verh. K.K. Zool.-Bot. Ges. Wien. 27, 241–490.
GINZBERGER, A., 1921: Beitrag zur Kenntnis der Flora der Scoglien und kleineren Insel
Süd-Dalmatiens. Österr. Bot. Z. 70, 233–249.
132 ACTA BOT. CROAT. 63 (2), 2004
BOGDANOVI] S., DOBROVI] I., OSTOJI] A., BOR[I] I., MODRI] @., VOJNI] ROGI] I.
HAYEK, A., 1927: Prodromus Florae Peninsulae Balcanicae, 1. Berlin.
HAYEK, A., 1933: Prodromus Florae Peninsulae Balcanicae, 3. Berlin.
HORVAT, I., 1949: Nauka o biljnim zajednicama. Nakladni zavod Hrvatske, Zagreb.
HR[AK, V., 1997: Euphorbiaceae. In: NIKOLI], T. (ed.), Flora Croatica, Index florae Cro-
aticae, 2, 94–96. Nat. Croat. 6, Suppl. 1.
KRANJ^EV, R., 2001: Orchids on the Island of Vis (eastern Adriatic – Croatia). Acta Bot.
Croat. 60, 69–74.
MAMU@I], P., 1964: Geologija vi{ko-lastovskog oto~ja. Arh. geol. inst. 3814 (mscr.),
Zagreb.
NIKOLI], T., (ed.), 1994: Flora Croatica, Index florae Croaticae, 1. Nat. Croat. 3, Suppl. 2,
1–116.
NIKOLI], T., (ed.), 1996: Notulae ad Indicem florae Croaticae, 1. Nat. Croat. 5, 95–97.
NIKOLI], T., (ed.), 1997: Flora Croatica. Index florae Croaticae Pars 2. Nat. Croat. 6, Suppl.
1, 1–232.
NIKOLI], T., (ed.), 2000a: Flora Croatica. Index florae Croaticae Pars 3. Nat. Croat. 9,
Suppl. 1, 1–324.
NIKOLI], T., (ed.), 2000b: Notulae ad Indicem florae Croaticae 2. Nat. Croat. 9(3),
217–221.
NIKOLI], T., TOPI], J. (eds.), 2004: Red book of vascular flora of Croatia. Ministry of Envi-
ronmental Protection and Physical Planning, Republic of Croatia, Zagreb, in press.
PAVLETI], ZI., 1972: Avellinia michelii (Savi) Parl. – nova biljka u flori Jugoslavije. Acta
Bot. Croat. 31, 211–213.
PAVLETI], ZI., 1973: Flora i vegetacija Bi{eva s posebnim obzirom na biljnogeografski
polo`aj. Ph. D. Thesis, University of Zagreb.
PAVLETI], ZI., 1974: Flora otoka Bi{eva. Acta Bot. Croat. 33, 205–217.
PAVLETI], ZI., 1975: Analiza flore otoka Bi{eva. Acta Bot. Croat. 34, 159–170.
PAVLETI], ZI., 1983: Pregled flore i vegetacije nekih manjih srednjodalmatinskih otoka i
oto~i}a. Proc. Symp. Robert Visiani, [ibenik, 315–329.
PAVLETI], ZI., 1985: Sulla composizione floristica dei boschi e delle macchie a leccio
(Quercetalia ilicis) dell’isola di Bi{evo (Dalmazia). Not. Fitosoc. 22, 15–20.
PAVLETI], ZI., 1989: Vegetation of the class Crithmo-Limonietea in the Adriatic Littoral of
Yugoslavia. Colloq. Phytosoc. 19, 395–400.
PAVLETI], ZI., 1992: Sintaksonomska i sinkorolo{ka analiza vegetacije razreda Crith-
mo-Limonietea Br.-Bl. 1947. u Hrvatskom primorju. Acta Bot. Croat. 51, 89–94.
PERKO, M. L., 1998: Ergänzungen zur Flora von Istrien (Kroatien/Hrvatska): Serapias
istriaca M. L. Perko, spec. nov. und Serapias x pulae M. L. Perko, nothospec. nat. nov.
(Orchidaceae). Ber. Arbeitskrs. Heim. Orchid. 15, 13–27.
PEVALEK-KOZLINA, B., 1994: Cephalantera longifolia (L.) Fritsch. In: [UGAR, I. (ed.),
Crvena knjiga biljnih vrsta Republike Hrvatske, 114–116. Ministarstvo graditeljstva i
za{tite okoli{a, Zavod za za{titu prirode, Zagreb.
PIGNATTI, S., 1982: Flora d´Italia, 1–3. Edagricole, Bologna.
ACTA BOT. CROAT. 63 (2), 2004 133
FLORA OF BI[EVO
REGULA-BEVILACQUA, LJ., 2000: Reichardia. In: NIKOLI], T. (ed.), Flora Croatica, Index
florae Croaticae, 3, 111. Nat. Croat. 9, Suppl. 1.
REGULA-BEVILACQUA, LJ., ILIJANI], LJ., 1984: Analyse der Flora der Insel Mljet. Acta Bot.
Croat. 43, 119–142.
SELL, P. D., 1976: Reichardia Roth. In: TUTIN, T. G., HEYWOOD, V. H., BURGES, N. A.,
MOORE, D. M., VALENTINE, D. H., WALTERS, S. M., WEBB, D. A. (eds.), Flora Europaea
4, 325–326. Cambridge University Press, Cambridge.
SPREITZENHOFER, G., 1876: Botanische Reise nach Dalmatien. Verh. Zool.-Bot. Ges. Wien
26, 92–103.
TRINAJSTI], I., 1969: Ampelodesmos tenax Link. u flori Jugoslavije. Acta Bot. Croat. 28,
469–474.
TRINAJSTI], I., (ed.), 1975–1986: Analiti~ka flora Jugoslavije. 2(1–4). Institut za botaniku
Sveu~ili{ta u Zagrebu, Zagreb.
TRINAJSTI], I., 1994: Vegetacija razreda Parietarietea judaicae Rivas-Martinez in Rivas-
-Goday 1955 u Hrvatskoj. Acta Bot. Croat. 53, 95–99.
TRINAJSTI], I., 1999: Vaskularna flora otoka Visa. Hrvatska Zora: glasilo Matice hrvatske
Vis 22, 6–7.
TUTIN, T. G., HEYWOOD, V. H., BURGES, N. A., MOORE, D. M., VALENTINE, D. H., WALTERS,
S. M., WEBB, D. A. (eds.), 1964–1980: Flora Europaea 1–5. Cambridge University
Press, Cambridge.
VISIANI, R., 1842–1852: Flora Dalmatica, 1–3. Lipsiae.
134 ACTA BOT. CROAT. 63 (2), 2004
BOGDANOVI] S., DOBROVI] I., OSTOJI] A., BOR[I] I., MODRI] @., VOJNI] ROGI] I.
